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Abstract 
Suicide by firearms is an understudied phenomenon in Portugal. The aim of our study was to analyze the 
proportion of suicide by firearms in all suicide cases occurred in the North of Portugal, evaluate their 
characteristics, identify the risk factors and precipitating circumstances, and suggest possible prevention 
measures. 
We reviewed the autopsy reports in suicides by firearm occurred between 2005 and 2009, being the 
autopsies performed at the North Branch of the National Institute of Legal Medicine (Portugal) and its Offices 
(n=170). 
From all suicide cases, 12.9% were committed using firearms. A 95.3% of the victims were male. The age 
range in which suicide by firearms was more frequently observed was between 45 and 54 year-old, being the 
minimum age of 15 year-old and the maximum age of 90 year-old. A 73.3% of the victims used handguns (pistol 
caliber 6.35mm) and 88.8% shoot themselves in the head and/or neck. The shooting distance was “contact” or 
“near contact” in all cases. A 20.6% of the victims screened positive for blood alcohol. Psychiatric disorders 
previous medical history was absent in 52.5% of the cases and other diseases were ruled out in 52.3% of the 
cases. Nevertheless, psychiatric and other disorders were considered to act as a precipitating factor of suicide in 
17.8% and 21.4%, respectively. Previous history of psychiatric disorders and communication of suicidal intent 
were significantly related (p=0.002). 
The determination of the manner of death and the knowledge of the victims´ characteristics are possible due 




on reducing the access to the weapon, through the application of more restrictive laws and control of illegal 
markets. 
Keywords: firearm; suicide; entrance wounds; prevention 
 
Introduction 
Suicide is “a particular social phenomenon necessitating investigation, understanding, and intervention” [1]. 
It is considered a public health problem and one of the leading causes of death all over the world [2-5]. 
Furthermore, it is a major cause of preventable deaths worldwide [4]. Almost one million people die every year 
from suicide, which represents a mortality rate of 16 per 100,000 or one death every 40 seconds [2]. The victim 
lives in society and suicide also affects the family and friends, in emotional, social and economical terms [3, 4]. 
Moreover, the loss of potential years of life and economic costs related to suicide are a major burden to society 
[3].  
The suicide rate, the suicidal behavior and, more specifically, the choice of the used method varies from 
country to country [6, 7]. Suicide by firearms is common in some countries like the United States of America 
(U.S.A.) and Switzerland and is relatively rare in England [6, 8-12]. In Portugal, between 2002 and 2003, suicide 
by firearms accounted for 11.1% of suicide deaths in men and 3.2% of suicide deaths in women [6]. The 
proportion of firearm suicides is higher when firearms are common in private households [9, 10, 12-17].  
The availability and socio-cultural acceptability are essential, insofar as the suicide method that is most 
available and socially acceptable will be the more frequently used [6, 8, 18, 19]. More specifically, compared 
with other methods of suicide, suicide by firearm is more dependent on the availability of the method [6, 12]. 
This relationship between the availability of firearms and suicide can be understood taking into account the 
“situational properties” of firearm suicides [10]. The choice of firearms as a method of suicide appears to be 
precipitated by stressful or painful life events and it requires little preparation, resulting from impulsive decisions 
more often than other methods [8, 10, 13]. It is also the most lethal, regardless of age and gender, and thus a 
suicide attempt with a firearm rarely allows a second opportunity [9, 20].  
The suicidal crises are time limited and of short duration [9, 21]. Once the acute crisis is over, the intention 
to commit suicide decreases [9, 21]. It is expected, and has been shown in some studies, that the introduction of 
more restrictive laws regarding firearms will lead to a decreased rate of firearm suicide [1, 11, 12, 20, 22-25]. 
Therefore, effective prevention should have as one of its goals to reduce access to lethal methods, which can 
make the difference between life and death [9, 11, 12, 20, 23-25].  
One of the main objectives of the investigation in Forensic Medicine is to establish the differential diagnosis 
between suicide, homicide and accident, which may render a crucial aid in the characterization of suicidal 
behavior and suicide by firearms [26]. Suicidal behavior has numerous underlying causes. Identifying risk 
factors that predispose to suicide and understand their role in suicidal behavior appears to be central in 
prevention [3].  
Thus, the aim of our study was to analyze the proportion of suicide by firearms, evaluate their 






Materials and methods 
We developed a retrospective study on suicides by firearm occurred between January 1st 2005 and 
December 31st 2009, being autopsies performed at the North Branch of the National Institute of Legal Medicine 
(Portugal) and its Offices (Braga, Bragança, Chaves, Guimarães, Penafiel, Viana do Castelo, Vila Real, Santa 
Maria da Feira, Mirandela) (n=178). No previous clinical history or police records were available for consult. 
A structured data extraction form was created to record information about each case. This included the 
social and sociodemographic characteristics of the victims, past medical history, previous suicide attempts, 
information regarding the circumstances in which the suicide occurred and, in addition, information about the 
type of gun, the owner of the gun, licensing details, shooting distance, number and location of entrance wounds 
and time between shooting and death.  
The information collected was introduced into a database using the program “Statistical Package for Social 
Sciences v18.0 (SPSS Inc.2010)”, which was also used to perform the statistical analysis. 
 
Results 
There were 178 suicides by firearm in the North of Portugal, between January 2005 and December 2009 
(12.9% of all suicide cases; n=1375). Figure 1 shows that the proportion of suicides by firearm in all cases of 
suicide varies over the five year period analyzed, and it is not possible to note a trend of increasing or decreasing 
in the use of firearms. One hundred and seventy cases were analyzed. 
 Sociodemographic characteristics 
One hundred and sixty two victims (95.3%) were male and only 8 (4.7%) were female. 
Table 1 shows the distribution of suicide by gender and age group. There were no victims under 15 years of 
age. As shown in Table 1, the proportion of suicides by firearm increased progressively from the [15-24yo] age 
group up to the [45-54yo] age group, and gradually decreasing so on until the last age group. There were no 
victims over 90 years. There was no relationship between age group and gender of the victim (p = 0.285). 
In 168 cases the marital status of the victim was known: 104 were married (61.9%), 36 were single (21.4%), 
16 (9.5%) were divorced and 12 (7.1%) were widowed. The victims´ residence was known in 165 cases with 86 
of them (52.1%) living in a rural area and 79 (47.9%) in an urban area.  
In 165 cases the victims´ employment was known. 87 of the victims (60.0%) were employed, 51 (35.2%) 
were retired and 7 (4.8%) were unemployed. The current or previous occupation was known in 112 cases. The 
most frequent occupation was shopkeeper (n=24, 21.4%) and farmer (n=12, 10.7%) and only 12 victims (10.7%) 
were or had been in occupations which enabled access to firearms (security forces, law enforcement agencies). 
 Psychiatric and medical history 
Information regarding the history of psychiatric disease had been noted in 118 cases. 62 victims (52.5%) had 
no psychiatric disease and 56 (47.5%) did have. In 40 victims the disease had been specified: Depression was the 
most frequent disease (n=38, 95.0%), while Schizophrenia was present in one case and Mental Retardation was 




Information regarding the history of other diseases had been noted in 132 cases. In little more than half of 
the victims (n=69, 52.3%) there was no relevant past medical history. In the remaining 63 victims, 14 (10.6%) 
had heart disease, 13 (9.8%) neurologic disease, 10 (7.6%) oncologic disease, 9 (6.8%) pulmonary disease, 11 
(8.3%) isolated disease of other systems and 6 (4.5%) a combination of diseases of various systems. 
 Habits 
Information regarding the consumption of alcohol had been noted in 145 cases: 83 (57.2%) were current 
consumers at the time of death, 7 (4.8%) had a history of previous consumption and 55 (37.9%) had no history 
of alcohol consumption. In 74 cases out of the 90 cases where the consumption of alcohol was quantified, 18 
(24.3%) were chronic alcoholics. 
In 143 cases the smoking habits were known: 75 (52.4%) had no history of smoking while 63 (44.1%) 
victims were smokers and 5 (3.5%) were ex-smokers. 
Possible previous history of illegal drug abuse had been investigated in 119 cases of which 110 (92.4%) had 
no history of consumption. 
 Family history 
In only 13 cases the possibility of suicide in close relatives of the victim was explored: in 8 cases there was 
no history unlike what happened in the remaining 5 cases. Firearms were used as a method of suicide in 2 of the 
cases. 
Regarding the information about the existence of suicide attempts in close relatives and the history of 
psychiatric disease, information was obtained in only 9 cases. Two cases had a psychiatric disorder history in the 
family and in none of them a history of suicide attempt was known.   
 Date 
The month in which suicide was committed was known in 161 cases. No differences were found between 
months, being June the month in which there were more suicides by firearm (n=18, 11.2%) and November the 
month in which less suicides by firearm occurred (n=8, 5.0%). 
 Location of act 
Approximately 3/4 of the 162 suicides in which the location was known occurred in victims’ home (n=122, 
75.3%). The division of the house where the suicide occurred was known in 81 cases and the most common 
locations were: bedroom (n=40, 49.4%), sitting room (n=10, 12.3%), garage (n=9, 11.1%), bathroom (n=6, 
7.4%) and kitchen (n=5, 6.2%). The remaining cases occurred in a public place (n=17, 10.5%), in the car (n=15, 
9.3%), and in the workplace (n=8, 4.9%). 
 Suicidal intent/circumstances 
In 91 cases the information about verbal communication of suicidal intent was available: 55 victims (60.4%) 
communicated their suicidal intent. The person to whom the victims expressed their intent was known in 24 
cases: the spouse (n=10, 41.7%) and friends (n=4, 16.7%) were those to whom the communication was made 
more frequently. The moment in which the communication was done was known only in 14 cases: 6 victims 




Fisher’s Test, was found that a previous history of psychiatric disease and the communication of suicidal intent 
were significantly related (p = 0.002). 
In 60 cases, the information about the presence or absence of someone else in the moment of the suicide was 
known: 21 (35.0%) victims were alone, 8 (13.3%) committed the suicide with someone present and 31 (51.7%) 
had someone nearby but out of visual contact. 
Regarding the 53 cases where the existence of a suicide note was investigated, 28 victims (52.8%) did not 
write a suicide note, 22 (41.5%) wrote a suicide note which was not available to us and 3 (5.7%) wrote a suicide 
note which was made available to us. 
 Motives 
Table 2 shows the information collected in the social reports in order to determine the nature of the life 
events faced by the victim in the period preceding death. The information available was not always relevant and 
in many cases it was non-existent. 
As seen in Table 2, 88 victims (78.6%) exhibited precipitating factors to the suicidal act. Psychiatric 
diseases were considered the precipitating factor in 17.8% (n=20) of the victims (35.7% of victims with known 
psychiatric disease), and the existence of other diseases in 21.4% (n=24) of victims (38.1% of victims with a 
history of other diseases).  
 Previous suicide attempts  
In the 65 cases in which information about previous suicide attempts was available, 48 (73.8%) had no 
previous attempts and the remaining 17 (26.2%) had previous attempts. Most victims tried to commit suicide at 
least once before (12 of the 14 cases in which information was known) poisoning being the most common 
method chosen (12 of the 16 cases in which information was known). 
 Discovery of the victim 
The identification of the person who found the victim after committing suicide was available in 110 cases. 
In 69.1% (n=76) of cases the victim was found by a family member, most often by the spouse (n=45, 40.9%). 
More than half of the victims (n=109, 64.1%) were found dead, while 35.9% (n=61) of the victims were 
found alive and undergone medical intervention. The time elapsed between the discovery and death was known 
in 50 victims, in which more than half (n=29, 58.0%) died more than 24 hours after the discovery. 
 Firearms  
In 131 cases the firearm used to commit suicide was known: 96 victims used a handgun (73.3%) and 35 
used a shotgun (26.7%). In 45 cases there was information available regarding the ownership of the firearms, 
which in 31 cases belonged to the victim (68.9%). Information about the firearm license was rarely available: 22 
of the firearms used were licensed and 2 were not licensed.  
 Location of entrance wounds 
A detailed list of the location of entrance wounds in relation to the firearm used, whether the type is known 
or not, is shown in Table 3.  
In the 170 cases of suicide by firearm were found 172 entrance wounds, because in two cases (1.2%) there 




The most common anatomical regions were the head and/or neck (n=151, 88.8%). This location was found 
in 75% (6/8) of females and 89.5% (145/162) of males. In turn, the entrance wounds in the chest represented 
8.8% (n=15) of the cases and those in the abdomen represented 2.4% (n=4) of the cases.  
Using the Chi-Square Test, it was possible to observe that the location of entrance wounds was associated 
with the type of firearm used (p = 0.001). When a handgun was used, the head and/or neck were the most 
common locations.  
 Shooting distance 
The shooting was carried out with the firearm at a “near contact” distance in 39 (55.7%) of the 70 cases in 
which information about the shooting distance was available. The remaining 31 shots (44.3%) were carried out 
with the firearm at “contact” distance. 
 Toxicology 
From the 169 cases in which information was available, toxicological study was performed in 126 (74.6%). 
The results were already available in 107 cases, and in 70 cases (65.4%) screened negative for alcohol, illegal 
abuse drugs and standard searched pharmaceutical drugs. 
Blood alcohol was detected in 22 cases (20.6%). In 18 of them it was possible to quantify the blood alcohol 
concentration: 6 cases (33.3%) had an alcohol concentration lower than 0.5 g/L, 2 cases (11.1%) had an alcohol 
concentration higher or equal to 0.5 g/L and lower than 0.8 g/L, and 10 cases (55.6%) had an alcohol 
concentration higher or equal to 1.2 g/L.  
Standard searched pharmaceutical drugs were detected in the blood in 17 cases. All cases had a history of 
medical intervention immediately before death and concentrations of drugs in therapeutic ranges. 
In 2 cases the presence of illegal drugs was detected and in 1 of these cases the victim had a known history 
of using these substances. 
 Firearm discharge residues (GSR) 
GSR collection is more often performed by the police investigators at the death scene. In case it is not done, 
the presence of GSR is investigated at the medico-legal services (in this study n=24), being the results already 
available in 10 cases. In 7 of the 10 cases the result was positive for the right hand, in 2 of the 10 cases the result 
was positive for the left hand and in the remaining cases the result was negative. 
Of the 21 cases in which a study was performed to detect the presence of GSR at the entrance wound, the 
result was known in 6 cases: 4 cases were positive and 2 cases were negative. 
 
Discussion 
In the period between January 2005 and December 2009, 1375 suicides were registered at the North of 
Portugal (7.8 / 100000 inhabitants, in 2009), 178 (12.9%) of which were committed with a firearm (1.0 / 100000 
inhabitants, in 2009). Data from previous studies showed that in 2000 the proportion of suicides by firearm in 
Portugal was 7.6% [12], and that between 2002 and 2003 this method accounted for a proportion of 11.1% of the 
total suicides in men and 3.2% in women [6]. Nevertheless, data that focus on the importance that this method of 




methods of suicide and what was the evolution of this role over the years. Comparing the proportion of firearm 
suicides obtained in our study with previous data from other countries, it was possible to show that is lower than 
that reported for countries like the U.S.A. [6, 8, 9, 12], Switzerland [6, 10, 12] and Austria [6, 12, 23], and higher 
than those, like England [6, 11, 12], Ireland [27] and New Zealand [6, 12, 22]. 
As observed in previous studies [1, 5, 8-11, 13, 14, 17, 23, 27-32], our study showed that most individuals 
who committed suicide using a firearm were male (95.3%). According to the information from other studies, 
males’ preference on using more violent methods of suicide, as is the case of firearms, may be understood as a 
result of the existence of certain cultural patterns that associate masculinity with a most violent death, which 
leads to a greater socio-cultural acceptability of the method in question [1], greater familiarity with the method 
[33], greater suicidal intent [33], and less concern with the change of body image that suicide can cause (unlike 
what happens in women who reject violent methods that can cause disfigurement) [14, 29, 33]. 
In males, suicides by firearm were more frequent in the [45-54yo] age group, whereas in females was more 
frequent in the [35-44yo] age group. However, no relationship was found between age group and gender of the 
victim (p = 0.285). The lower proportion of total suicides by firearm was represented by the [15-24yo] age 
group. According to Blum e Nelson-Mmari [34], suicide among individuals between 15 and 29 years represents, 
in Europe, the second leading cause of death and only death due to unintentional injuries occur more frequently. 
Data from Portugal indicates that between 2000 and 2004 the suicide rate in the [15-24yo] age group had an 
increasing trend, mainly observed in males, being the firearm the second most used method in males and the 
fourth most used in females [35]. Nevertheless, in our study the [15-24yo] age group represented the lower 
proportion of total firearm suicides and it was not possible to demonstrate the role played by suicide, specifically 
for suicides by firearm, among causes of death of individuals belonging to this age group. 
The data collected in our study regarding the victims´ residence indicated a proportion of victims who lived 
in rural areas similar to the proportion of victims who lived in urban areas. Higher proportions of victims who 
lived in rural areas compared with those who lived in urban areas were found in previous studies [1, 11, 27, 32, 
36]. This was explained as a consequence of the increased ownership of firearms by individuals who live in rural 
places [1, 15], i.e., results in greater availability, which is a factor that interferes in the choice of method [6, 12, 
19], and greater acceptance of the use of firearms [1]. The uniform distribution of victims by area of residence 
obtained in our study may be explained by the trend of the population of rural areas which has been observed in 
recent years, resulting in a smaller number of people and potential victims in these areas.  
Approximately eleven percent (10.7%) of victims had farming as their occupation. In previous studies it was 
demonstrated that this occupation entails a greater risk of suicide [37], specifically suicide by firearms [38]. The 
small number of victims who were or had been farmers can also be interpreted as a consequence of fewer people 
in rural areas where this occupation takes place more frequently. In 10.7% of the victims we found an occupation 
that allows a direct and easy access to firearms. It is reported that individuals who have jobs that allow access to 
firearms do not have a suicide rate higher than the general population, but when suicide occurs firearms are the 
most commonly used method [39]. Apart from easy accessibility to the method, the diffusion of suicide by 
firearms in law enforcement officers can contribute to the greater popularity of the method. The media coverage 





In our study we revealed the existence of psychiatric disease in less than half of the victims (47.5%), being 
depression responsible for most cases. According to Cavanagh et al [40], psychiatric disease is present in 90% of 
individuals who commit suicide, being the mood disorders the disease most often found. However, regarding 
suicide by firearms, the data are not unanimous. According to Price et al [16], suicide by firearms is positively 
associated with the prevalence of serious mental illness. However, other previous studies have reported that 
victims of firearm suicides do not appear to have a long history of psychiatric disease [1, 8]. This fact can be 
explained by the less likely occurrence of suicide by firearms as a result of care in mental health or use of 
antidepressants [41], the less access to firearms by people who have this type of disease [8] and the spontaneous 
nature of suicide by firearm [1].  
In our study the psychiatric disease had a causal role in 17.8% of suicide victims (representing 35.7% of 
victims with a known diagnosis of psychiatric disease).  These data may allow supposing that, despite the 
diagnosis of psychiatric disorders, the individuals may not be motivated for their treatment, which may result in 
stopping or discontinuation of therapy. Another issue that may lead to concern is the restriction of access to 
firearms in these individuals. It is described that would be important that health professionals were alerted to the 
situation of possession of firearms in patients with psychiatric disorders [7, 11, 42], and if the situation justified 
(for example, in patients with suicidal ideation and marked self-destructive intent), the firearm and its license 
could be withdrawn, using the necessary resources for this, until the clinical condition was stabilized [7, 11]. 
Considering that depression is the disease most often found, it is important to question these individuals about 
the existence of suicidal ideation or intent [7].  
The firearm is chosen as a method of suicide as a result of impulsive decisions, compared to other methods 
[4, 7, 10, 13]. However, most people who act impulsively at the time of suicide had suicidal ideation before the 
suicide attempt [42]. According to this, in our study verbal communication of suicidal intent was made for 
60.4% of the victims. Furthermore, the history of psychiatric disease and the presence of communication of 
suicidal intent were significantly related (p = 0.002). Thus, these individuals often express their suicidal thoughts 
directly, without this being taken as a genuine intentionality. Intervention and monitoring may be important.  
The history of other diseases (other than psychiatric disease) was identified as the precipitating factor in 
21.4% of victims (which represents 38.1% of victims who had other diseases). This may be relevant and 
indicates the need for physicians to be aware of how the patient experiences his illness, even if their life is not at 
risk, because fear of depending on others or fear of losing their independence may also be important factors.  
Although we have revealed that 57.2% of the victims were regular consumers of alcohol and more than half 
(59.5%) of those in which consumption was measured showed a slight consumption, 24.3% had chronic 
alcoholism. Individuals with alcohol dependence have a higher risk of suicide than people without this 
dependence [43, 44]. However, Kaplan et al [8] argued that a history of alcoholism was rarely present in victims 
of suicide by firearms. In our study a relatively low proportion of individuals with chronic alcohol consumption 
was revealed, although it becomes important to be aware of the possession of firearms by those individuals, 
being necessary to raise awareness among families, once these victims may refuse treatment and not always seek 
medical care. 
In our study we revealed that 20.6% of the victims where a toxicological study was performed had alcohol 
in the blood. Alcohol concentration was measured in 18 cases and, in 55.6% of them, the blood alcohol 




probably predisposes to an increase in suicidal ideation and in suicidal intent, increasing the risk that suicidal 
thoughts can be put into practice, often impulsively [43]. In addition, when under the influence of alcohol, 
individuals are more likely to attempt suicide using methods that involve a low probability of survival [43].  
Furthermore, Kaplan et al [8] conceded that the male victims were more likely to be intoxicated at the time 
of suicide (but without necessarily having a history of alcoholism). In our study the data regarding the blood 
alcohol analysis also indicated a relatively low proportion of alcohol intoxication at suicide, which can be 
explained by the fact that this study was not performed routinely, either by choice of the doctor who was 
conducting the autopsy or by excessive time between the autopsy and the act of suicide, which means that this 
proportion does not reflect the real value of alcoholic intoxication in victims of suicide by firearms. Karger et al 
[31] revealed that the homicide victims had blood alcohol less frequently than the suicide victims, which means 
that the blood alcohol analysis may be useful in establishing the medico-legal diagnosis.  
We revealed that the analysis for illegal abuse drugs and medical drugs were performed less frequently than 
the alcohol analysis. According to Shields et al [45], the results of the toxicological study may provide support or 
refuse the hypothesis of an association of chemicals in cases in which the main method is not the use of these 
substances. 
Information on the history of suicide attempts or completed suicide in the close relatives of the victim and a 
history of psychiatric illness in the family was nearly nonexistent. A significant increase in suicide risk was 
observed in individuals with a family history of suicide and psychiatric illness [46], which can make the 
collection of this information a relevant fact. 
The information concerning the circumstances under which the suicide occurred was scarce. However, in 
65.0% of the cases, the suicide was committed with someone present with or without visual contact with the 
victim. This can be explained by the impulsivity of the act [47].  
Information on previous suicide attempts had been poorly investigated and had been demonstrated that 
73.8% of victims had no previous attempts. As a consequence of the spontaneous nature of the suicidal act on the 
victims of suicide by firearms, is less likely that they have a history of previous attempts [1, 30, 48], which is 
consistent with the data that were obtained in our study. The use of more impulsive methods and an uncommon 
history of previous suicide attempts is characteristic of those who didn´t plan the suicide [48]. Also characteristic 
of these individuals is the existence of factors that may precipitate the suicide, which was found in 78.6% of 
victims in our study. In the remaining 21.4% of victims precipitating factors to the suicidal act were not found 
which does not mean that victims have not faced such problems. This could be due to the fact that the people 
who provide social information about the victim, which are not always their close relatives, simply do not have 
knowledge of this fact and assume their absence.  
In our study, most suicides were accomplished by shots fired in the head and/or neck, which was consistent 
with several previous studies [11, 28, 30, 31]. In addition, it was demonstrated a relationship between the 
location of entrance wounds and the type of firearm used (p=0.001). When a handgun was used, and comparing 
with the shotgun, the head and/or neck were achieved more often, which was consistent with previous studies 
[28, 30].  
When the firearm was used by females, and according to the hypothesis of rejection of more violent 
methods, studies revealed that they shoot themselves, more often than males, in locations that did not include the 




[30]. The data obtained in our study did not support this association which may be a consequence of the small 
number of females who committed suicide by firearms in order to obtain significant results. In our study, 75% of 
females and 89.5% of males shoot themselves in the head and neck. This difference may be explained, as already 
mentioned, for fear of disfigurement subsequent to the shot in the head and neck [14, 29, 33].  
Kohlmeier et al [30] revealed that the handgun was the most common firearm chosen to commit suicide by 
females. However, in our study no relationship was found between gender and firearms, possibly due to the 
small number of female victims and due to the lack of information regarding the firearm in some cases.  
Previous studies revealed that, in the case of suicide, shooting was mostly carried out in contact or near 
contact [28, 30, 31, 49]. In our study, all shots were performed with the firearm at “contact” or “near contact” 
distance. The absence of a device to pull the trigger of the shotguns, which is necessary to achieve longer 
shooting distances that are not within arm's reach, can explain the fact that the shooting distance is maintained in 
contact or in near contact when a shotgun is used [49].  
The estimate of shooting distance is obtained by the investigation of firearm discharge residues (GSR) and 
this is important in establishing the medico-legal diagnosis [26, 50]. In the contact shootings these discharge 
residues penetrate in the entrance wound with the projectile, while in the near contact shootings the discharge 
residues are deposited around the entrance wound or directly into the cloth that is covering the area of impact, 
and its concentration per surface area is different depending on the shooting distance [50]. However, in our study 
this investigation was rarely performed. In 2 of the 6 cases in which the results were known, these were negative. 
This fact can be explained by a prior washing or by an inadequate method of collecting the residues. 
The choice of method of suicide is determined by two variables: the sociocultural acceptability and 
availability [19]. Regarding to firearm suicide, this seems to be more determined by the availability compared to 
other methods of suicide [6, 12]. The possession of a firearm carries a higher risk of suicide by firearms [9, 10, 
13, 14, 16, 17], and is considered the only significant predictor of the proportion of suicides committed by this 
method [10]. Therefore, restricting access to the methods of suicide, particularly the most lethal, as is the case of 
firearms, is a key element in preventive strategies [11, 12, 20, 23-25]. This restriction may interfere with the 
transition from ideation to suicide attempt [12, 25], and, taking into account the lethality of different methods, 
can also affect the probability that this results in death, with the consequent reduction in mortality from suicide 
[20, 25]. Even if, as a consequence of reducing access to firearms, the substitution of the method occurs, the 
proportion of people surviving after the suicide attempt will increase because the firearm is one of the methods 
of suicide that is considered more lethal [25]. The possibility of method substitution occur when access to 
firearms is restricted may be a proof that prevention has to involve not only a measure but a set of measures that 
can contribute to a significant decrease in the rate of suicide, which is compatible with the complexity of suicide 
[7, 12].  
Some limitations may be indicated. It was not possible to have access to police reports, which limited the 
available information about the death scene as well as the information related to firearms, especially regarding 
the existence of a firearm license. Furthermore, clinical reports were not available to be consulted which limited 
the information about the past medical history of victims and could not confirm or refuse the information from 
the social inquiry. The quality of information, predominantly information obtained from social inquiry, has not 
disclosed some information considered important in the context of suicide due to lack of response to questions 




that occurred during the time period analyzed. To ensure that information obtained is uniform in all Offices, both 
in quality and quantity, can be considered useful that the inquiry used for the collection of social information 
consists of multiple choice questions, with a structure for easy reading and comprehension.  
Forensic Medicine occupies a unique and privileged position to obtain information about the suicide 
victims, especially when the method is as lethal as a firearm, in which the possibility of doing the study in 
survivors of suicide attempts with this method is relatively low.   
 
Conclusion 
Forensic Medicine should go further than determining the medico-legal diagnosis. Preventive strategies 
depend largely on the knowledge of these characteristics, so that we can act more effectively in the common 
point or in the most often point found in suicides. In that case, prevention will be effective for a greater number 
of individuals. 
The information obtained in the examination of the death scene, the knowledge of the circumstances 
preceding the death, the victims´ characteristics, the gun/ammunition used, number of shots, the shooting 
distance and the location of the entrance wound are essential to establish the diagnosis. 
There were 178 suicides by firearm in the North of Portugal, between January 2005 and December 2009 
(12.9% of all suicide cases; n=1375).  
The use of a firearm as a suicide method in Northern Portugal is relatively common, especially taking into 
account the current Portuguese legislation that is very restrictive. Previous data on the proportion of suicides 
using this method in our population are scarce and time periods studied are relatively short, so more studies are 
needed in order to determine the popularity of firearms as a method of suicide in Portugal. 
The male gender, the communication of suicidal intent, the existence of precipitating factors of suicide and 
not known previous attempts were some of the most commonly characteristics encountered. In addition, shooting 
carried out in the head and/or neck, in “contact” or “near contact” distance, was also found in most cases. 
Although psychiatric disease was not a feature as often present as those mentioned above, depression was a 
disorder that was commonly found when a history of psychiatric disease was known. The communication of 
suicidal intent was associated in our study with a history of depressive disorder, so these individuals may be 
faced as a target of preventive measures.  
Despite the precipitating factors that do seem to exist in most cases, no factor distinguished itself with a 
frequency significantly higher than the rest.  
Restricting access to firearms is presented as being the focus of prevention of suicide by this method. The 
authors consider it is important that information such as the existence of a firearm license and how the firearm is 
kept in house must be collected. Knowing this information can induce a change to a more restrictive law in cases 
where firearms used are legal, or may increase the combat to illegal markets in cases where firearms used are 
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Figure 1: Proportion of firearm suicide in all cases of suicide over the years  
 
 
Table 1: Firearm suicides by gender and age group 
 Males N (%) Females N (%) Both genders N (%) 
Age group    
15 – 24 12 (7.4) 2 (25.0) 14 (8.2) 
25 – 34 18 (11.1) 1 (12.5) 19 (11.2) 
35 – 44 27 (16.7) 3 (37.5) 30 (17.6) 
45 – 54 34 (21.0) 1 (12.5) 35 (20.6) 
55 – 64 28 (17.3) - 28 (16.5) 
65 – 74 23 (14.2) 1 (12.5) 24 (14.1) 
+ 75 20 (12.3) - 20 (11.8) 
All ages 162 (100) 8 (100) 170 (100) 
 
Table 2: Life events in firearm suicide victims 
 Number of cases (%) 
Life events  
Absent 24 (21.4) 
Psychiatric disease 19 (17.0) 
Physical health problem 16 (14.3) 
Relationship problem 14 (12.5) 
Financial problem 9 (8.0) 
Recent death of relative or friend 7 (6.2) 
Job problem 6 (5.4) 










































Relationship problem + financial problem 4 (3.6) 
Terminal illness 3 (2.7) 
Legal problem 2 (1.8) 
Alcoholism 1 (0.9) 
Health problems in the family 1 (0.9) 
Job problem + psychiatric disease 1 (0.9) 
Total 112 (100) 
 
Table 3: Location of entrance wound in relation to firearm 
Location of 
entrance wounds 
Handgun Shotgun Unknown Total (%) 
Head and neck 91 27 35 153 (89.0) 
Right temporal 41 1 20  
Right parietal 12 - 6  
Right frontal 6 - 3  
Right orbit 1 - -  
Right fronto-
temporal 
6 - -  
Right temporo-
parietal 
2 - 1  
Right facial 1 - -  
Median frontal 4 4 2  
Left temporal 7 2 -  
Left frontal 1 1 -  
Left facial - 4 -  
Left temporo-
parietal 
- - 1  
Under the chin 1 3 1  
Mouth 9 4 1  
Undetermined  - 8 -  
Chest 6 5 4 15 (8.7) 
Sternum - 1 -  
Anterior right 1 - -  
Anterior left 5 4 4  
Abdomen - 4 - 4 (2.3) 
Right - 1 -  
Left - 1 -  
Median - 2 -  
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